A.2.2 Synthesis of methyl 9(10)-mercaptostearate
In a representative procedure which was adopted from the literature, 3 5.0 g of methyl 9(10)-(acetylthio)stearate (13.4 mmol, 1.0 eq.) were dissolved in ~11 mL of MeOHanhydrous (268.4 mmol, 20.0 eq.), and 10.0 mol-% of TBD (1.34 mmol, 0.186 g) were added to the reaction flask under inert gas at ambient temperature. Subsequently, the reaction mixture was refluxed (65 °C) under inert atmosphere for 7 hours. After removing the formed methyl acetate and the excess of methanol under reduced pressure, the residue was dissolved in 50 mL Et2O, and washed respectively twice with distilled water and brine. The organic phase was dried over MgSO4. After removal of the solvent under reduced pressure, the product (3.76 g, 11.4 mmol, 85 %) was isolated in a mixture of methyl 9(10)mercaptostearate and the respective disulfide (82:18) as a light yellow liquid without further purification. 1.20 g of I2 (4.72 mmol, 0.6 eq.) was dissolved in 37 mL of diethyl ether and 2.60 g of methyl 9(10)mercaptostearate (7.87 mmol, 1.0 eq.) was added, subsequently the mixture was stirred at ambient temperature for 30 min. Afterwards, 0.32 g of NaOH (7.87 mmol, 1.0 eq.) dissolved in 18 mL of water was added, and stirring was continued overnight. To quench the reaction, 35 mL of diethyl ether was added, and then the mixture was extracted with an aqueous solution of sodium sulphite (10% w/w) until the organic layer was colourless. The aqueous layer was washed with additional 10 mL of diethyl ether, subsequently, the organic phases were combined and dried with MgSO4. After removal of the solvent under reduced pressure, the product (2.36 g, 3.58 mmol, 91 %) was isolated as a light yellow liquid without further purification 
A.3. Polymerization of M1 with M2
The polymerizations were performed in a round bottom flask at 120 °C applying continuous inert gas flow. Monomers M1 (350.0 mg, 0.53 mmol) and M2 (62.75 mg, 0.53 mmol) were polymerized with the respective amount of the catalyst, i.e. TBD (1.0, 5.0 or 10.0 mol-% relative to M1) for 14 hours.
Importantly, prior to the addition of TBD, 2µmol-% hydroquinone was added to the monomer mixture.
At the end of the specified reaction time, the polymerizations were cooled down to the ambient temperature, and dissolved in the smallest amount in THF. Subsequently, the crude polymers were purified via three-fold precipitation into ice-cold methanol. Polymer P1: sticky, brown solid, (0.32 g,
%)
Mn, GPC Subsequently, 2.0 mol-% TBD was added, and the mixture was heated to 135 °C. The reaction was performed for 1 h. Afterwards, to quench the reaction, the reaction flask was exposed to ambient atmosphere and cooled to ambient temperature. Consequently, 35 mL of DCM was added, and then the mixture was extracted with an aqueous solution of sodium sulfite until the organic layer was colourless.
The aqueous layer was washed with additional 10 mL of DCM, subsequently, the organic phases were combined and dried with MgSO4. After removal of the solvent under reduced pressure, the product was isolated quantitatively as an orange yellow liquid without further purification. °C. The reaction was performed for 1 h. Afterwards, to quench the reaction, the reaction flask was exposed to ambient atmosphere and cooled to ambient temperature. Consequently, 5 mL of DCM was added, and then the mixture was extracted with an aqueous solution of sodium sulfite until the organic layer was colourless. The aqueous layer was washed with additional 5 mL of DCM, subsequently, the organic phases were combined and dried with MgSO4. After removal of the solvent under reduced pressure, the product was isolated quantitatively as an orange highly viscous material without further purification.
A.5.1. Upon addition of incremental amounts of 5.0 mol-% S8:
The reaction was performed in similar manner as for M1, unless the addition of elemental sulfur was performed in incremental manner. Hence, 25.7 mg of P1 (0.036 mmol, 1.0 eq.) were mixed with 5.0 mol-% elemental sulfur (0.46 mg 0.0018 mmol) in round bottom flask. The mixture was deoxygenated via purging with inert gas for 30 min. Subsequently, 2.0 mol-% TBD was added, and the mixture was heated to 135 °C. The reaction was performed for 1 h. Afterwards, in intervals of 30 min, 5.0 mol-% elemental sulfur was added, until a degradation of the polymeric product was detected via SEC analyses. To quench the reaction, the reaction flask was exposed to ambient atmosphere and cooled to ambient temperature. Consequently, 5 mL of DCM was added, and then the mixture was extracted with an aqueous solution of sodium sulfite until the organic layer was colourless. The aqueous layer was washed with additional 5 mL of DCM, subsequently, the organic phases were combined and dried with MgSO4. After removal of the solvent under reduced pressure, the product was isolated quantitatively as an orange highly viscous material without further purification. The polymer samples were dissolved at a concentration of 2.0 mg mL -1 in aforementioned eluent and filtered over a 0.2μm filter prior to the measurement.
B.4. High resolution/orbitrap electrospray ionization mass spectrometry (ESI-MS)
Mass spectra were recorded on a Q Exactive (Orbitrap) mass spectrometer (Thermo Fischer Scientific, San Jose, CA, USA) equipped with a HESI II probe. The spectra were recorded in positive mode and the analyte was dissolved in a THF/MeOH solution (3:2, doped with 100 µmol sodium trifluoroacetate, c = 0.01 g mL −1 ). The instrument was calibrated in the m/z range 74 to 1822 using premixed calibration solutions (Thermo Scientific). The Fourier-Transform resolution was set to 140 000. A constant spray voltage of 3.6 kV and a dimensionless sheath gas of 5 were applied. The capillary temperature and the S-lens RF level were set to 320 °C and 68.0, respectively. The flow rate was set to 5 µL·min −1
B.5. Gas chromatography-mass spectrometry (GC-MS)
GC-MS (EI) chromatograms were recorded using a Varian 431 GC instrument with a capillary column 
B.6. Attenuated total reflectance infrared spectroscopy (ATR-IR)
All IR measurements were performed on a Bruker Alpha ATR-IR Spectrometer with a range of 500 to 4000 cm -1 at ambient temperature.
B.7. Differential scanning calorimetry (DSC)
DSC 1 STAR e system (Mettler Toledo) calorimeter with autosampler under a constant nitrogen flow of 10 mL•min -1 using 100 μL aluminum crucible was utilized for DSC analysis. For analysis the following method was employed: the first heating proceeded from -85 °C to 200 °C at a heating rate of 20 °C•min -1 ; a cooling step was performed from 200 °C to -85 °C at a heating rate of 20 °C; the second heating run was recorded from -85 °C to 200 °C at a heating rate of 20 °C•min -1 . The melting temperature, Tm, is reported as the minimum of the endothermic peak of the second heating scan unless annealing was used as a pretreatment. The glass transition temperature, Tg, is reported as the midpoint of the step change of 
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